Change in pulmonary blood volume changes pulmonary artery systolic storage.
A fraction of right ventricular stroke volume (pulmonary artery systolic storage, [PASS]), which is stored in pulmonary arteries during systole and then discharged to the capillaries, determines the diastolic pulmonary capillary blood flow and hence the capillary blood volume participating in gas diffusion. Possibility that increases in pulmonary blood volume (PBV) increase PASS, leading to an improved distribution of ventilation-to-perfusion ratios (V/Q), was examined. Included were 34 obese patients undergoing bariatric surgery. We used a nitrous oxide-airway-pneumotachographic method to measure PASS. The measurements were repeated before and after increasing PBV. In 20 patients, PBV was increased with infusion of crystalloids, which was guided by pulmonary capillary wedge pressure (PCWP). There was a good correlation between change in PASS and change in PBV (r(2) = 0.741, P < 0.0001). However, when the baseline PASS was high, changes in PASS were much less. In patients with a pulmonary artery diastolic-pulmonary capillary wedge pressure gradient ≥ 6 mmHg, the baseline PASS was correlated with pulmonary venous resistance (r(2) = 0.644, P = 0.017). In 14 patients, in whom PBV was increased with both changes in position and infusion of crystalloids, the physiologic dead space-to-tidal volume ratio (VD/VT) was measured as an index of the distribution of V/Q. There was a good negative correlation between PASS and VD/VT (r(2) = 0.697, P < 0.0001). However, at a high baseline PASS, increases in PBV decreased PASS (P = 0.0006) and increased VD/VT (P = 0.0018). Changes in PBV change PASS and thereby the distribution of V/Q, depending on pulmonary venous resistance, which determines the baseline PASS.